250 words max.) 1 Besides their alleged therapeutic effects, mistletoes of the genus Viscum L. 2 (Viscaceae) are keystone species in many ecosystems across Europe, Africa, Asia and 3 Australia because of their complex faunal interactions. We here reconstructed the 4 evolutionary history of Viscum based on plastid and nuclear DNA sequence data. We obtained 5 a highly resolved phylogenetic tree with ten well-supported clades, which we used to 6 understand the spatio-temporal evolution of these aerial parasites and evaluate the 7 contribution of reproductive switches and shifts in host ranges to their distribution and 8 diversification. The genus Viscum originated in the early Eocene in Africa and appeared to 9 have diversified mainly through geographic isolation, in several cases apparently coinciding 10 with shifts in host preferences. During its evolution, switches in the reproductive mode from 11 ancestral dioecy to monoecy imply an important role in the long-distance dispersal of the 12 parasites from Africa to continental Asia and Australia. We also observed multiple cases of 13 photosynthetic surface reduction (evolution of scale leaves) within the genus, probably 14 indicative of increasing specialization associated with the parasitic lifestyle. Even compared 15 with other parasitic angiosperms, where more host generalists than specialists exist, Viscum 16 species are characterized by extraordinarily broad host ranges. Specialization on only a few 17 hosts from a single family or order occurs rarely and is restricted mostly to very recently 18 evolved lineages. The latter mostly derive from or are closely related to generalist parasites, 19 implying that niche shifting to a new host represents an at least temporary evolutionary 20 advantage in Viscum. 21 22 Keywords 23 mistletoes; parasitic plants; host range evolution; geographic range expansion; reproductive 24 switches; Viscum 25 3
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The final ITS region alignment was subsequently analyzed with and without simple 156 indel coding using Bayesian inference (BI) and maximum likelihood (ML), respectively.
157
Bayesian analyses were conducted with MrBayes v3.2.5, x64 MPI version (Huelsenbeck and 158 Ronquist 2001) under the GTR+Γ model. We analyzed six runs with four parallel chains, each 159 with one million generations for the family-specific data sets and ten million generations for 160 the combined analysis, allowing for a burn-in phase of the first 25% of all iterations. ML 161 inferences were computed with RAxML v8.1.2 under the GTR+Γ model and 10,000 bootstrap 162 replicates (Stamatakis 2014). To evaluate the robustness of our data set 2 alignment and our 163 approach in general, we also employed Guidance II (Sela et al. 2015) in combination with 
Molecular clock dating and estimation of the distribution range evolution
mode was coded as 0 = monoecious, 1 = dioecious, and 2 = bisexual flowers ( (Pagel et al. 2004) . To test all possible topologies of the ingroup, we 211 performed this analysis based on the BI trees with and without SIC, and the ML tree with 212 SIC, respectively (Supporting Figure S2 ). We did not consider the ML tree without SIC 213 because the topology was identical to the BI tree without SIC.
214
Host range distribution within the genus Viscum was primarily assessed on the basis of 215 an extensive literature research (Table S5; Australasia, Clade J consists of species from sub-Saharan Africa.
240
Our analysis showed that some taxa are not monophyletic: V. myriophlebium subsp. values. These results suggest that the primary nucleotide data already exhibits a rather 262 powerful phylogenetic signal for a robust phylogenetic inference even without SIC. The reconstruction of the ancestral distribution suggests an Australasian origin of Viscaceae 270 (more than two log-likelihood units in all analyses) ( Fig. 3 ; Table S6 ). The genus Viscum ranges, where two or more ancestral areas were equally likely (see Table S6 for details). indicated on the right-hand side, where the ability to parasitize species of a given order is 742 shown in blue; gray -no hosts known from that order; white -no host information available. Figure S6 Node delimitation for PhyloBayes and BayesTraits results, as detailed in Table S7 759 Table S1 Voucher information and NCBI Genbank accession numbers of all taxa used for 760 the reconstruction of a backbone guide tree with data set 1 761 
